PATENT 

MIZUNO.008AUS 

JET NOZZLE STRUCTURE FOR SOLDERING APPARATUS 

FIELD OF THE INVENTION 
5 This invention relates to a jet nozzle structure for a 

soldering apparatus used for soldering a local area of a 
printed circuit board with electric components by contact the 
jet nozzle which ejects molten solder with the local area of 
the printed circuit board. 

BACKGROUND OF THE INVENTION 
Electric components are normally mounted on a printed 
cir cuit board by bonding electrodes of the electric 
components to the printed circuit board by means of soldermg 
L5 for establishing electrical connection. Conventionally lead 
wires of electric components are inserted in through holes 
of a printed circuit board for soldering. However, because 
of the miniaturization of recent electrical devices, electric 
components without lead wires, such as SMP (surface mount 
2 0 parts) have become widely used which are mounted on a double- 
sided reflow (molten) substrate. Thus, the recent soldering 
method is different from the conventional method in which the 
lead wires are inserted into the through holes and then 

soldered. ..11 
, 5 Nevertheless, the conventional components are still 

necessary today, resulting in a mixture of the conventional 
components with lead wires and recent components without lead 
wires on a printed circuit board. For mounting these 
components on a printed circuit board, after the 
30 being inserted in the through holes, the printed circuit 
board is put through a flow soldering bath for soldering he 
part where the lead wires are inserted. Such a printed 
circuit board is called a flow substrate (hereafter referred 
to as "substrate") . 
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When mounting such electrical components having 
traditional lead wires to the substrate, a soldering 
apparatus with a jet nozzle which is able to apply the solder 
Z a specified part (local area, of the substrate is used in 
Lder to increase the worK efficiency. Figure 3 
I " matic perspective view showing the essentia, ^ port 
(particularly, a jet nozzle portion, of such a : et nozzle 
type soldering apparatus. , 

in the jet nozzle type soldering apparatus (hereafter 
.soldering apparatus", U. molten solder h is 
soldering bath b and a part of which is circulated in the 
old ring apparatus by a circulation means (not shown, . Mo e 
specifically, the molten solder h is ,Sot l 

bo dy 20 through pipes 40 positioned at the bottom of a 
rectangular tubular jet nozzle 10 mounted on a base 30. The 
Tubular body 20 of the jet nozzle 10 has an upper opening 
tubular o y T he molten solder h flows out in 

with an opening rim 20e. The molte ^ 
Che direction as shown by an arrows a ^ ^ 

formed at the opening rim 20e at tne cop 
returning to the soldering bath b. 

Because an oxide film will be formed on its surface if 
the surface of the molten solder h stands still, m the 
so dering apparatus H, the molten solder * has to be 
overflowed from the cutouts 20m of the j* nozzle 10 
constantly circulate the molten solder , so as not to grow 

Ttirabove noted conventional jet stream type 
soldering apparatus, as shown in Figure 4, when a space « 
between wo electrical components d on a substrate p is wid 
enough as shown in Figure «A, the overflowing portion f of 
Z molten solder b (hereafter also referred to as so d 
flow") does not come in contact with the adorning 

IpoLnt. Recently, however, demands for a smaller and ^en 
mo re highly dense substrate are increasing, requiring further 
Z crease in the pitch between the electrical components. 
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Thus, a space n between the electric components has become 
smaller as shown in Figure 4B. 

Further, in consideration o£ the environment issues 
lead-free solder ,tin-silver-copper) has been in use instead 

the conventional lead containing solder (eutectic : solde 
o£ tin 6;le ad 4) . The lead-free solder, in comparison to the 
: nventional lead containing solder (melting temperature o 
Lout 1.3-C. has higher solidus (melting temperature of ab ut 
218 °C) which easily solidifies within the nozzle if the 
218 C), wm Therefore, it is necessary 

amount of circulation is small. Therefore 

to increase the amount of circulation of solder flow by 
increasing the amount of overflows of the molten solder from 

"rthis means that the amount of molten solder 
will also increase. Tiius, xn 

electrical components close together as in Figure «. he 
m olten solder may contact with the lead wire 1 of he 
adjoining electrical component d, causing problems that are 
" cult to resolve. Since the amount of the solder f low 
U increased, a solution of this problem by increasing the 
ZZ of cutouts 20m can be conceivable. However, because 
the^ece in the jet nozzle is limited due to the closenes 
of the electrical components, this solution is not practical 

to resolve the problem. 

Moreover, in the method of over flowing the molten 
solder from the opening rim 20e noted above, flux that has 
been applied to the local area of the substrate in advance 
will be washed away by the surface flow of the molten solder, 
causing soldering errors. 

SUMMARY OF THE INVENTION 
Therefore, it is an object of the present invention to 
provide a jet nozzle structure of a local area soldering 
apparatus Jhich is capable of soldering electric components 
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having lead wires without touching the adjoining electrical 
component even if the electrical components are placed close 

together. , 

It is another object of the present invention to 
provide a jet nozzle structure o£ the local area soldering 
Apparatus in which accurate soldering can be executed by 
establishing flow openings for the molten solder on a wall 
of a tubular body at a proper distance from the top opening 

rim of the jet nozzle. 

in order to achieve the above object, in the present 
invention, the jet nozzle of the local area soldering 
apparatus is comprised of: a tubular body formed on . 
soldering bath filled with molten solder; an opening r» at 
a top of the tubular body forming a top opening to expose the 
molten solder for soldering electronic components placed on 
a specified local area of a substrate; and one or more flow 
oplnlngs which are established on a side wall of the tubular 
body at a position lower than the opening .» . by a 
predetermined distance. In the above configuration, the 
molten solder circulates through the soldering bath, the 
tubular body, and the flow openings. 

in the jet nozzle structure of the present invention, 
the molten solder is lead-free solder which has higher 
aolidus than that of lead containing solder, and the amount 
of circulation of lead-free solder is set larger than that 
of lead containing solder by increasing an amount of flow 
the molten solder from the flow openings. 

According to the present invention, since the solder 
flow from the jet nozzle as mentioned above is coming out 
from the flow openings that are positioned lower than the top 
opening rim, the soldering apparatus of the present invention 
can avoid the solder flow from contacting with the lead wires 
of the adjacent electrical components place in a highly dense 
and compacted manner, thereby achieving the accurate 
soldering . 


Further, since the amount of circulating the molten 
solder can be increased without causing the problem involved 
in the conventional technology, it is possible to use the 
lead-free solder which requires an increased amount of 
5 ilia ion . Furthermore , since the solder flow from the ,et 

5 nozzle comes out from a position lower than the top surface 
of the let nozzle, the amount of flow of the molten solder 

,.™ of the net nozzle is decreased, thereby 
at the top surface of the }ec ■«« 

preventing from washing out the flux on the surface of 
10 substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a perspective view showing the jet nozzle 
structure in one embodiment of the soldering apparatus of the 


5 present invention. 

Figure 2 is a vertical cross sectional view showing the 
soldering operation in accordance with the soldering 
apparatus of the present invention. 

Figure 3 is a schematic perspective view showing the 
!0 structure of the jet nozzle in the conventional soldering 

aPPar Fi U gure 4 is a vertical cross sectional view showing the 
soldering operation in the conventional soldering apparatus 
using the jet nozzle. 

" DETAILED DESCRIPTION OF THE INVENTION 

A detailed embodiment of the jet nozzle structure of 
the local area soldering apparatus of the present invention 
will be explained below with reference to the accompanying 

30 ^Tgure 1 is a perspective view showing the jet nozzle 
structure of an embodiment of the present invention, and 
Figure 2 is a vertical cross sectional view showing the 
soldering operation by the soldering apparatus of Figure 1. 
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The structure of the jet nozzle of the present 
invention is the same as that of the conventional jet nozzle 
in a large extent except for a modification added thereto, 
thus, the identical parts are denoted hy the same reference 
iabels as that of the conventional example of Figures 3 and 
4, and their detailed explanation is omitted here 

The jet nozzle 1 is structured with a tubular body 2 
having an opening rim 2e forming an upper opening of a 
predetermined shape, and is installed at the top surface of 
the base 3 that is established on the solder bath fc. The 
upper opening defined by the opening rim 2e encloses . 
uppei y a !„,,>,. .„hstrate P to be soldered 

specified part (local area) of the substrate p 
where lead wires of electrical components d are inserted^ 
The shape and size of such an opening rim is specially formed 
to match the unigue shape and size of the local area on the 
surface of the substrate p. 

on the wall 2s of the jet nozzle 1, at a predetermined 
distance from the opening rim 2e, one or more flow openings 
2h are created. In this embodiment, the shape of the flow 
opening 2h is rectangular, and several of them are lined side 
opening , „,i i 2s The number and locations 

by side on one side of the wall 2s. ,_,.„., ,„ 

of the flow openings are properly established in 
consideration of the adjoining electrical components d such 
as the density, size, lengths of the lead wires, etc. In the 
preferred embodiment, the flow openings are formed about 2mm 
below the opening rim 2e. The shape of the flow opening can 
be a circle, an ellipse, or a long horizontal silt 

By structuring the jet nozzle 1 as mentioned above, the 
rao lten solder h which is stored in the solder bath b and is 
driven by circulation means (not shown) moves upwardly within 
the tubular body 2 through the pipes 4. This ™— 
t rises to the level of the opening rim 2e as well as flows 
out from the flow openings 2h. Since the position of the 
flow openings 2h is lower than the opening rim 2e, the solder 
flow f from the flow openings 2h will not too much move 


toward the transversal direction. Thus, as shown in Figure 
2 it is able to avoid the solder flow f from coming in 
contact with lead wires 1 of adjacent electrical components 
d placed in a highly dense manner on the substrate p. 

As a result, even when the amount of circulating the 
molten solder is increased, the problem involved in the 
conventional technology will not arise in the jet nozzle of 
the present invention. As a result, it is possible to use 
the lead- free solder which requires an increased amount of 
circulation. Further, since the solder flow f from the 3 et 
nozzle 1 comes out from a position lower than the top surface 
of the jet nozzle 1, the amount of flow of the molten solder 
at the top surface of the jet nozzle is decreased, thereby 
preventing from washing out the flux on the surface of the 
substrate p. 

The height of the rising level of the molten solder h 
from the opening rim 2e is determined based on the 
relationship between the flow amount created by the 
circulation means and the flow amount from the flow openings 
2h on the side wall of the jet nozzle 1. 

As described in the foregoing, the soldering work using 
the jet nozzle 1 is performed by contacting the opening rim 
2e formed to match the unique size and shape of the local 
area on the substrate p. and circulating the molten solder 
through the tubular body 2 by the circulation means (not 
shown) whereby the lead wires 1 of the electrical components 
d are soldered. In addition, a satisfactory amount of flow 
pressure is added to sufficiently fill the solder in the 
through holes of the substrate p. 

Since the solder flow from the jet nozzle as mentioned 
above is coming out from the flow openings that are 
positioned lower than the top opening rim, the solderxng 
apparatus of the present invention can avoid the solder flow 
from contacting with the lead wires of the adjacent 
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electrical components place in a highly dense and compacted 
manner, thereby achieving the accurate soldering. 

Further, since it is possible to avoid the solder flow 
from contacting with the adjoining components, the location 
of the flow openings on the tubular body of the jet nozzle 
as well as the efficiency of the solder flow within the 
tubular body can be designed with high flexibility. 

Although the invention is described herein with 
reference to the preferred embodiment, one skilled in the art 
will readily appreciate that various modifications and 
variations may be made without departing from the spirit and 
scope of the present invention. Such modifications and 
variations are considered to be within the purview and scope 
of the appended claims and their equivalents. 
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